Rksumk. -Nous avons mesurk le param6tre cristallin, Saimantation, la dilatation thermique et la magnCtostriction 
and polycrystalline specimens of Tb-Sc alloys have been measured. The various experimental observations are examined in terms of the single ion theory of Callen & Callen and the magnetoelastic energy evaluated for the various compositions.
I. Introduction. -Scandium forms solid solutions with the heavy rare earths which have been studied by the Oak Ridge [I] group using neutron diffraction techniques. The Gd-Sc series has also been examined magnetically 121. Scandium stabilises the helical antiferromagnetic state and depresses both Nkel and Curie points. We have studied the Tb-Sc series in greater detail.
11. Experimental details. -Measurements of magnetization, thermal expansion and magnetostriction along the principal crystallographic directions have been made on single crystal discs of Tb,Sc,-, where x = 0.89, 0.825 and 0.695. These were produced by Metals Research Ltd. by annealing the alloy at --1300 O C and spark machining the ingot to give discs of diameter -5 mm and thickness -1 mm.
Offcuts were used for analysis. Measurements were also made on polycrystalline samples with x = 0.5 and 0.25, prepared by repeated argon arc melting of weighed quantities of material.
Lattice parameters at room temperature were determined by the X-ray powder method with Cohen's I33 corrections for systematic errors. Density was determined w. r. t. C,H,Br. Homogeneity was checked by X-ray fluorescence spectrometry. This method and conventional spectroscopy were used to check the purity. Absorption spectroscopy gave better estimates of composition in certain samples. Alloy compositions are accurate to within 4 0.5 atomic % and homogeneity was good. The sample purity was of the order 4 N, excluding dissolved gases.
A Foner type magnetometer, calibrated against pure Iron using the data of Weiss and Forrer [4], was used for magnetization measurements between 4.2 OK and 300 OK. Thermal expansion and magnetostriction were measured using strain gauges in a D. C. bridge with a photoelectric galvanometer amplifier as null detector. The strain measurements were checked against the thermal expansion data of Nix and MacNair [5] for Copper. Strains of order 5 x lo-'
were detectable. negative deviation, while the pycnometric density exhibits a corresponding positive deviation. The pycnometric and X-ray densities agree within experimental error.
Two discs of Tb , . , , Sc ,.,, alloy were used, one with the basal plane in the plane of the disc and the other with the c-axis and one of the b-axes in the plane., Magnetization was measured as a function of applied fields (up to 9 kOe) over the temperature range along a, b and c directions, the former being the easy direction and the c-axis very hard. Saturation The Tbo.,2,Sc, . , , , crystals showed similar behaviour to the previous alloy, but with different values of the parameters. The other alloys do not show ferromagnetism, but have a characteristic N6el point except for Tbo.,,Sc0 . , , , which shows no ordering.
The various parameters measured are summarised in Table I. Thermal expansion measurements on Tb,,,, Sco ., , single crystals show that the a-axis contracts from 300 OK down to Of with a change of gradient around TN. At 0, there is a sharp contraction and in the ferromagnetic state the contraction continues. The c-axis No data exists for the elastic constants of these alloys and those for pure rare earths are not complete. We have tried to estimate the elastic constants from those of the elements. A crude estimate has been made of the constant Cy = 2(C,, -C,,). Using the relation Em, = -Cy(ilY)2/8 (Cooper [8] ), the magnetostrictive energy at OOK is about 1.25 OK/atom for Tb,.*, Sc,.,, and 0.8 OK/atom for Tb , . , , , Sc, ,,,, indicating a rapid fall from the value of 2 OK/atom estimated for pure Tb. This rapid fall seems to account for the absence of any driving force for the transition to ferromagnetism even at high Tb concentration. From the experimental data, estimates of interplanar exchange constants and their variation with temperature have also been made. Wollan [9] discussed the effect of the smaller atomic volume of Scandium on the magnetic ordering. Our results are in line with WolIan's analysis indicating that the magnetism is dominated by the reduction in size due to alloying with Scandium.
